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(54) AWAKENING STATE DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To provide an awakening state detecting 
device which exactly detects the lowering of the 
awaking state of human being with high detection 
accuracy. 

CONSTITUTION: The image of the globe of an eye of a 
driver 112, which is illuminated by a beam from a light 
source 102, is picked up by a camera 101. The pupil 
area of the eye globe is extracted by a pupil extraction 
section 106 from the picked image, the circularity of 
the pupil extracted is measured by a circularity 
measuring section 107, changes in the shape of this 
circularity is recorded in a shape change recording 
section 108, and in an awakening state judging section 
109, an awaking state of a human is judged to be 
lowered from changes in the shape of the pupil and 
when a blink takes a time more than a specified time 
and the frequency of blinks exceeds a specified value, 
issuing an alarm from an alarm outputting section 110. 
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C*|W£J»»L : «fc5 < fr*»jB3 ±j*Ufcft*©*Btt«H**]BBT(*, AM©±#©IE»**tttU C©*£ffi 
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[0 0 0 7] 
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[BB0H iUTv HB£ffil\T4:%9J©mffi|&BJ!f!-r&. 
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£2* s iJi^5^ L ?f J S*^ lrt " a,,stl * JB«itfl:iEaaJi 0 s icttfcsn*. ^^tisiigpi osiinaoR 
«s*©«#mifl«iaEft*BEaL. ^®itft©i«mft£tf&<b€ttHttiii*j£flM 0 9 icfftss-t-s. KaHnnnsasi 
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©«iS1S«©a*€«<»U. COB«*A/Dft»»1 0 4|C«|ftUT, ?rfv^;US«l (x, y) (1£ x 

[0 01 4] Bj*>^E'J 1 0 5 IdEHStufc K^AI 1 2©«B«l«©7 s -f 5^Am5« I (x, y) 14. Mfl. 
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T. £©*yi*Bfc±* (1 £x£X, l^y^Y) lCOt\T»UjgUfT5. 
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WffilTlJSMSICjtttf Ux->^3 8 0) „ 

[00 23] x^>>^£7 0T»wanfc«ia©njBjSfi. <«»«©»*) 2 / («h«©biii) £tt»u-c* 

aiR©RfcaiiBS«fui\£#*.t>*i*©-e, ttib*ti*Bn.*«*w^iRaftixT"b. Hi;n«flr*«»6n*. 
J££« 53 w-t©^^'-* wsjtTH-iBanfcnJBSi*. r-^c (t> tux, nmmtumw>i osjcie 

SSiiifefS.^^SJSSSS® 1 09 '=fe^»8**W-^c (t) Wi, H7-f/ti 1 2©^: 

2©W*©tt«*«B*3R5iJ7— (t) ©«Wttl=Kfl*Sn*<t*A6n-5. -^IC JCH«*AfffiTU*8«>S 
14, ■ KS«JB««fiTlxT^**Sfcl4JICHttJI8**fiTLifi«e)Tl\«ftT**©T, WB*56-r*«fc5 lC"rn«<fc 

[0 0 2 9] IgUlCfcUTI*, N£0 Ic-by hL Ury7*4 9 0) » *tl*»6H2rittWUfc 
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I*mliht^I\i?®B mir -f C (t) 4 *^C (t) ^47t + Cth (Cth(*U*l\ffl) T- 

hZBKZtoft-tf> 2 o) . cniiKWi 1 2a«MIBUTlx*tJ!.a:l+*»#*«im-r-5'b© 

c©J:p(ctttHStlfc7— CC 2(t) £: MKUTU* < !:a>a:l**HW*C2(t) = 1 iZg^U 
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'[0 0 3 1 ] *TyZ?5 5 0Ti4, X7-y?5 2 0-5 4 0T$»£ifi£nffl©l$&?lj7 f -*r C2(t) IC^OT 
§^.L*:2x--*#C2(t-At) = 1 aoC2(t) = 0T&5M1SIZ&3 t t:?/d:l$£iJt 1 £#463 

[0 0 3 2] X^«>^5 5 0©*f*(;:£*>fcl\«telctt. X^y ^ 5 7 0 IZjt/vT\ PltiftlC. ^TVZfS 

2 0-5 4 0 n iOSIPIx-^ C 2 (t) COOT, tiffiM® t 1 ©2KC, aaUfc2f-^CZ 

(t) = 0T*&oT. #OC2(t+At) = 1 -Cfc.5W&|c;fc-5£p&l£5iJ t 2^*^-5 Ux77"5 7 0, 5 8 

[0033] tnt^. u±(o £?izt£#> fzmzfflt&mm 1 1 tmz&Tmm 1 2 <to^ (t 2 - 1 1 )■*«■» 

U ^tl(C«ty 1 HJOH*icSU*:ll#HT*||ffir* Ux7^5 9 0) . fbt, C©*IBT;&*j5FrJe©U* 
^filTthJa±T?»**»5A>*WBr-r* Uf 1 0) . COW£©L*lMaTthtefflia.(f 1 fjrp**. 
[0 0 3 4] ^T7^6 1 OICfcOT. 1 @©R*©WHT;WilrJ£©U*lMlT thlU±©iI^lC(4, A^*-* 
N*+ W >^U^>hU Ut7^6 2 0) . C©/^^-^N**»iS©U*l^fflNth«fcy**l^gA»*fl 
Br-r-5 Ut77^6 3 0) . Nli»*l*|BI*J3fffiou*t\ffl[TthJa±-C*4ia»*fttt^-*>b© 

TUT^*fc©£*J»rU WRtftfjgM 1 0*>>bM?g£§g£L, (^7^6 4 0) % *^y^4 9 0 ICR*. * 
fc, 0tt/t:?*-*N#iff£©l,*i\ttNth,fcy**<£i\it^b. 7,7- v 7 A 9 0 icRU . H £Mfls$lt U jg 

3 6 3 H 5 lc35-r*WfflMtil«IB*»l$E«|±. ®1 lc*Ufc*ififfl|©«fiSlc*5(t4P3?Bftn3BWl 0 7*5 

^SXS^iLt^ 1 1 9 "^"^5icfi7SoTU5fc©-e£>y, *©flfe©«j«fc«fcacf^ffli4rai;-c*s. # 

ttflSMffiSM 1 9fi::©B?L©B#raHtt«K<ftJ&»&K5.</<l 1 2©JltBttte©«T**Jjr*-*fc©-?»S. 
[0 0 3 7] 2fclCffcffl*Sl0i*-<5. 

T3tjK5E*ailPffl 1 0 3frSft»*3fcfi**fl«3t»i 0 2 (cflM&sn. 1 0 2 a^Jr**. cn^HHSlC, xj 
>7 1 OKiK^-fAi 1 2©tfBra©Btt«JI1lkU ::©B**a/dsebi»i 0 4|c{ft$SUT. Tr> 
££W , (x \ y) <!^ X ^X, 1^y^Y) *<fej*U B*>*«J 1 0 5 (CEIT*-*. tlT, gj^ATl 
A*5fcT-*-*«t, 3fc*1 0 2tti(ffit«1 1 1 ©mfc£V%»9£3fcSJfll>gn 0 3 UTjSiTStErbtt-So 
[0 0 3 9] StM^'J 1 0 5lClEH$n^: K^/N* 1 1 2 ©gJiBflitt©?** i^JUBtt I (x, y) (4, @?L 

tl^f I^H^it^ 5?L«***ttw*n*. c©b?l«««\ *«s*Mfti:LTws<aiig*n. c© 

JwaliR tJia 14 BI?L© ^ $ £ |R U X I \ -5 „ 

[0041] gfLttmspi o 6 ic*3iT-5afL**tnftLa^S6 ic^-r^p-^^- h^#H^uTSiB^-r-5. 

[0 0 4 2] 06 IC*5tNT(4, *f*>7l 0 1 ICfcoTK^-f Al 1 2 OI««ilit« Ur7^6 1 

, "-^k"^ ^©BfcOfcB* I (x, y) Ak&U&lifitT h 1 ~T h 2 ©M©W<5S€ : &'r<5B]K€ttftls 

UT776 2 0) . cnic<fcoTB«l (x, y) ©*©tt?Uftttflfi*«X*-B1ltJ (x, y) ££/«T*# 

[0 0 4 3] tftbS LSlxfflTh 1 -Th 2©H©Bft I (x, y) «tt7LtitttlflU«<!:¥IBrU CMJ 

J Xi y L«l^kJ5 7 : ,;/y6 3 0) * *©ffe©s«*J (x. y) = ot?z Uf77'6 4o) . 

T, i-©«3*B*±tt (1 £x£X, l^y^Y) iCOO-OgUigbriPo 

[0 0 4 5] C©$&g(4. iiJ.(x, y) lC>btLT^^'J>^a (HWE©M{*I*) Ux77"6 5 

0) v *tl*>6#*tt©iSfl|**«>. ^S£ftfcl«?L®«SfC#LT®«S-aJU±T'&^T, S + afiTF (a 

iio«fcy**i\u*iMl) ©1K«©**iHar^*c£te«i:ym>*v5 (7x7^6 6 0) . ^©^aicioT^ 
i 0 / £^ 6 L^! c v±^ a,c * oTattofi,l * iftfaiw * tl7t *«' :: ' 4 ' MttronJBS* 1 («r*©jibs) 2 

/ (.m.©.B«|) ^gSLT^btXS Uf «^.6 7 a). . fcfc, C©RMl4RlCifilMt«!:4 7tfcifi</j: 

Bl?L^£tJ$n^:CMi^-|C[4. Xry Zf 6 9 0 8 ©^xy ^8 5 0 ICittf, 
i°£i. 81 f ^^^^iCUTIiliffiStlfcBtJLtlBffi* (xg , yg ) 14, ttM&fcflEMl 1 7 |c«J#Stl 
So ftSJto lCfciyc#btlfc«*U&il* (xg(to), yg(to)) fTSt, KBflMIEttai 1 1 7 |C(4B#^IJ 
^ — ^xg(t), yg(t)#£fijt$tt-5 0 
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-*£^-r#, ^n^s^fST.B^iz^^/t^-xi, (i) #g : -&mffli:jL±miuti.m.wmtLteiK 

^5=-* yg(t)^jlIBfi*)/d:^^^-ro 
[0 0 5 1 ] ;^rlZ. ±mUfz3Z>(DS**-><D&ft : ,£lZ^l\Tm&lzm-f7n-3 L *-\-$:&misTmW-tZ>c 
[0 0 5 2] @8m StVt^;*-* nfcjctf N^OIZ^l, Uf7^8 1 0, 8 2 0), -g-:ha>f>0 6 <TJ> 

&3T^U;tcfc?lCA*liH££$fl:iiU BI?Ltf>&g£flfcBU Uf'^8 3 0) % BI?L^-5^g^*^x 

f -5 (^x->^8 4 0) , 

[0 0 5 3] S^lCimaffgJi^tt&Oti^lCli, /t^*-^N£ + 1 -T>^'J>>hbT. lfi?L#'*&ai£*Ui: 
OEHBteH-ttTS Uf7^8 5 0) . -SsaNthJa±IM.***aStia:^il^lcl*. K^-f/tl 1 2©ts 

^8 7 0) . 7T7^8 2 OIZM-Sc 
[0 0 5 4] £fc> 0 1 OH7LffiBffii«L30lijR. BI?L#&tb£ftfci§^lC[^ 7.^>>^8 4 0^ 

[0 0 5 5] ^n^e>, il£<rj5j5<ai$m?y^-*yg(t)£¥^{b^-3$&3I£mv j£ift¥gg<jyg(t)£x-7- 
>>^9 0 0lC^-rit»xtlC^^TH-»^-5 (7X7^9 0 0) „ COitlCfclt^ A t lilj"#A^(D-y->^ 

■j >fB*Hi-c&3. mic, co»aibAcTO'fix£(ti<tBf^?ij^ : -^yg(t)<h©^u^ofiiT h ici:y/h£o 

7&>S*>£fPfirr.5 (^-^^^9 1 0) . l^L^lAlfh 1 ctUt>/Jv$UiS^lC(J, IS^-SfiSIC^SUT 
l\-5fc(D<h¥iJgfrU Mtt^Sffl 1 OA»6*«*5E^"T* Uf7^9 2 0) . tut. 2 0 |=R 

-So *HJfiffiJT'(i, ffS®¥U£ii*lifl«5 a t iL/TU5^ cn(Sttffl-J-3/\- H r> x 7<D0tlH#FBl |C cfc 

t> Tff S ICSJK-T ft (£ Jz X ^o 

[0 0 5 6] S>t> ^y^9 1 0 ICfelt-SifffilCfcOT. i^U^l^Th 1 ct U *>/J\^ < fclM^lCli, SI 
nW&m^T^m\<tmM2ft2>t>K C^ii^icumm^-^ygCOcD^-ijx^&^fT? Ut7^9 3 
0) o f UT. 7-UxgE9tOtS^&JS%ttf 1 ~ f 2 ©^(^/^^-^^^ HUP (f 1) , P (f 2) * 

Ux7^9 4o) . cnic«i:yB«^5ija^yg(t)rtowEjaas»fiJt» (f i~f 2) 

-So 

[0 0 5 7] -?-ft^£, mJfSA'?-;*'^ hJUP (f 1) , P (f 2) <D*IC, U#OffiPth.U:i_Ltf)j&5}-#£> 

-5^sx>^fiJs:^-€. (777^950) o u^t\(iiPthia±(DjS5i-^ofcii^icii. k^^/\'i i 2oe?LCi 
s^SFei^si^ic^aBis^&n^ifijBifu. Margin 1 o^e>»ai<£:^u ut7y9 6o) „ 

^8 2 0 ICSS. 

[0 0 5 8] -hfe^SlCfcOTillLO^jfi^-lSj^liigT 1 -^ yg(t)CTJ*-€:^fflU/tCDIi. *glt^»lt 

e>;si\#, 7K¥©Hti-;iiiis^xg(t)^^^5j-«T-rs<t. sastaBK^An^^^^-e-r-^ic^^ 

dtlC^gU lii?L<DSit^[^©^-^yg(t)(rj^T-^S43JKtecfc^Ja«fl14¥iJffir^?TC)feOT-*-5. 
[0 0 5 9] 

(DmizAmnnmvtf&M&TUTi^ztmmisT^zcD-z. xm<Dmm^e><Dtftn<DM : ^izmmu<mK^ti!i 

[0 0 6 0] *9SWJ|c«fctl(;f» 7tili^e>C07t-eflSBJ$n^:AfBl(OBgi*gp^j«f|IU, C(D«^H#^e>0S^ 
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[0 7] Bl?Lfig(DB^m^ifi-^(DffiJ«:7F-riElT^-5. 
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1 0 2 3t» 

1 0 3 ftjRgfti&lttffi 

1 0 5 Sfli^^EiJ 

1 0 6 @?LttttigIi 
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1 1 7 u#rai^{tieiigp 
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